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Zh frqvlghu d whdp surgxfwlrq sureohp lq zklfk wkh sulqflsdo revhuyhv rqo|
wkh jurxs rxwsxw dqg qrw lqglylgxdo h￿ruw dqg lq zklfk wkh sulqflsdo fdq rqo|
shqdol}h dq djhqw iru srru shuirupdqfh li vkh kdv yhul￿deoh hylghqfh wkdw wkh
djhqw lq txhvwlrq glg qrw ixo￿oo klv mre dvvljqphqw1 Lq wklv hqylurqphqw/ djhqwv
kdyh dq lqfhqwlyh wr vklun1 Krzhyhu/ zh vkrz wkdw e| lqfoxglqj prqlwrulqj lq
wkh djhqwv* mre dvvljqphqwv/ wkh sulqflsdo lqgxfhv wkh djhqwv wr h{huw h￿ruw dqg
dfklhyhv wkh ￿uvw0ehvw1 Lq sduwlfxodu/ hyhq wkrxjk htxloleulxp mre dvvljqphqwv
lqfoxgh prqlwrulqj/ wklv vhuyhv rqo| wr surylgh lqfhqwlyhv iru h￿ruw/ dqg djhqwv
gr qrw hqjdjh lq zdvwhixo prqlwrulqj lq htxloleulxp1
￿Zh duh judwhixo wr Vwhskhq Frdwh/ Mrkq Jhdqdnrsorv/ Johqq PdfGrqdog/ Pdufr Sdjdqr/ dqg
Plfkdho Ulrugdq iru ydoxdeoh frqyhuvdwlrqv/ dqg zh wkdqn vhplqdu sduwlflsdqwv dw Froxpeld Xqlyhu0
vlw|1 Wkh dxwkruv fdq eh uhdfkhg dw= Vlprq Vfkrro ri Exvlqhvv dqg Ghsduwphqw ri Hfrqrplfv/ Xql0
yhuvlw| ri Urfkhvwhu/ Urfkhvwhu/ Q\ 4795:/ pdu{Cvlprq1urfkhvwhu1hgx/ vtqwCwurl1ff1urfkhvwhu1hgx1       	  
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4Vxfk shqdowlhv pd| eh frqvlghuhg sxqlwlyh1 Dffruglqj wr Ihhvv dqg Khjh +4<<:,/ ￿Lq yluwxdoo| doo
ohjdo v|vwhpv rxwvlgh wkh Xqlwhg Vwdwhv/ sxqlwlyh gdpdjhv duh hlwkhu h{foxghg ru sod| d yhu| plqru
uroh1 Hyhq lq wkh XV/ sxqlwlyh gdpdjhv duh qrupdoo| uhvwulfwhg wr fdvhv ri uhfnohvv frqgxfw/ h1j1
guxqnhq gulylqj1￿ Vhh dovr Vkdyhoo +4<;:,/ Odqghv dqg Srvqhu +4<;:,/ Srvqhu +4<;9,/ dqg Srolqvn|
dqg Fkh +4<<4,1
5Lq ￿Djuhhphqwv ehwzhhq XDZ U ￿ dqg wkh Irug Prwru Frpsdq|￿ +Yro1 L/ Djuhhphqwv Gdwhg
Rfwrehu </ 4<<< +H￿hfwlyh Rfw1 58/ 4<<<,,/ Irug lv vhyhuho| uhvwulfwhg lq lwv delolw| wr shqdol}h dq
hpsor|hh zkr lv d phpehu ri wkh Xqlwhg Dxwr Zrunhuv1 Dq| dfwlrq wdnhq e| Irug Frpsdq| djdlqvw
d phpehu ri wkh XDZ fdq eh dsshdohg wkurxjk d vr0fdoohg Julhydqfh Surfhgxuh +Duw1 YLL/ vhfwlrq
8,1 Dv d uhvxow/ Irug Frpsdq| fdqqrw vdqfwlrq vklunlqj ehkdylru xqohvv lw fdq hvwdeolvk lqglylgxdo
jxlow1 Lqghhg/ Irug Frpsdq| fdqqrw hyhq ghprwh hpsor|hhv zkr duh fkurqlfdoo| devhqw/ xqohvv lw
fdq vkrz wkh ￿vhulrxvqhvv ri wkh devhqwhlvp dqg lwv lpsdfw rq wkh Frpsdq|*v delolw| wr frpshwh
h￿hfwlyho|1￿ Dv zhoo dv wkh Julhydqfh Surfhgxuh/ dq hpsor|hh pd| dsshdo dq| vdqfwlrq shuwdlqlqj
wr srru dwwhqgdqfh wr dq lpsduwldo Dsshdov Erdug +Dsshqgl{ O,1
6Wkh Xqlyhuvlw| ri Urfkhvwhu shuvrqqho srolflhv dqg surfhgxuhv rq whuplqdwlrq +Srolf| 469,
doorzv whuplqdwlrq edvhg rq srru zrun shuirupdqfh rqo| li wudlqlqj dqg frxqvholqj idlo1 Pruhryhu/
wkh Xqlyhuvlw| fdqqrw ehjlq wkh surfhgxuhv wr whuplqdwh dq hpsor|hh zlwkrxw suhvhqwlqj lwv fdvh wr
wkh R!fh ri Kxpdq Uhvrxufhv1
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7Sdudskudvhg lq Hqjolvk/ wkh Lwdoldq Odz +Vwdwxwr ghl Odyrudwrul/ Ohjjh 53 pdjjlr 4<:3 q1 633/
Duw1 7/ :/ dqg 4;1, vwdwhv wkdw +l, lw lv iruelgghq wr xvh fdphudv/ plfurskrqhv/ ru rwkhu dq| ghylfhv
wr prqlwru zrunhuv* dfwlylw|> +ll, wkh hpsor|hu pxvw pdnh sxeolf zkdw frqvwlwxwhv dq lqiudfwlrq
dqg wkh dvvrfldwhg vdqfwlrq> +lll, wkh hpsor|hu pd| qrw vdqfwlrq dq| zrunhu zlwkrxw irupdoo|
fodlplqj dq lqiudfwlrq/ suhvhqwlqj wkh hpsor|hh zlwk wkh lqiudfwlrq/ dqg khdulqj khu ghihqvh> dqg
+ly, li vdqfwlrqhg/ wkh zrunhu pd| jr wr wuldo ru uhtxhvw duelwudwlrq/ lq zklfk fdvh wkh vdqfwlrq lv
vxvshqghg xqwlo wkh hqg ri wkh wuldo ru duelwudwlrq1
8Uhvhdufk lq odz dqg hfrqrplfv rq fdvhv zlwk pxowlsoh ghihqgdqwv frqvlghuv zkhwkhu ohjdo uxohv
wkdw doorfdwh frvwv ri dfflghqwv rq wkh edvlv ri revhuyhg dfwlrqv fdq lqgxfh djhqwv wr pdnh h!flhqw
fkrlfhv1 Vkdyhoo +4<;:, surylghv d vxppdu| ri wklv olwhudwxuh/ zklfk vkrzv wkdw oldelolw| uxohv
w|slfdoo| h{lvw wkdw lpsohphqw wkh ￿uvw0ehvw zkhq dfwlrqv duh revhuydeoh1 Vhh dovr Srvqhu +4<;9/
ss1484￿485,/ Odqghv dqg Srvqhu +4<;:/ ss1456￿464,/ dqg Nruqkdxvhu dqg Uhyhv} +4<;<,1 Zkhq
wkh frxuw lv ixoo| lqiruphg/ Nruqkdxvhu dqg Uhyhv} +4<;<, dqg Duohq +4<<5, vkrz wkdw d ydulhw| ri
qhjoljhqfh uxohv lpsohphqw wkh ￿uvw0ehvw1 Krzhyhu/ Ihhvv dqg Khjh +4<<;, vkrz wkdw dq h!flhqw
oldelolw| uxoh pd| qrw h{lvw zkhq pxowlsoh wruwihdvruv lqwhudfw lq d qrq0vhsdudeoh zd|/ wkhuh lv
lpshuihfw lqirupdwlrq derxw wkhlu dfwlrqv/ dqg sxqlwlyh gdpdjhv duh qrw ihdvleoh1 Vhh Hprqv +4<<3,
dqg Juhhq +4<:9, rq wkh fdvh ri dgglwlyh vhsdudelolw|1 Vhh Hprqv dqg Vreho +4<<4, rq wkh uroh ri
xqrevhuydeoh dyrlgdqfh frvwv dqg hqylurqphqwv lq zklfk djhqwv duh qrw lghqwlfdo1 Ihhvv dqg Khjh
+4<<:, vkrz wkdw edvlqj oldelolw| rq lqvxudqfh srolflhv lv vx!flhqw wr rewdlq dq h!flhqw dgmxglfdwlrq
zkhq wkhuh h{lvw lqvxudqfh frqwudfwv hvwdeolvklqj surshu lqfhqwlyhv iru wkh djhqwv1 Dq htxdo vsolwwlqj
uxoh lv dssolhg li erwk duh lqvxuhg/ exw dq djhqw lv ixoo| oldeoh iru wrwdo gdpdjh li qrw lqvxuhg1
9Wkh vhplqdo sdshu rq whdp lqfhqwlyhv lv Kropvwuøp +4<;5,/ zkr vkrzv wkdw dq h!flhqw vkdulqj
uxoh iru wkh whdp*v rxwsxw uhvshfwlqj h{0srvw exgjhw0edodqfh grhv qrw h{lvw1 H{whqglqj wklv zrun/
Ohjurv dqg Pdwvxvklpd +4<<4, frqvlghu dv|pphwu| dqg ghulyh frqglwlrqv iru wkh h{lvwhqfh ri h!flhqw
vkdulqj uxohv/ dqg Ohjurv dqg Pdwwkhzv +4<<6, frqvlghu dssur{lpdwho| h!flhqw vroxwlrqv1
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:Qdoedqwldq dqg Vfkrwwhu +4<<:, frqvlghu wkh uroh ri prqlwrulqj rq jurxs shuirupdqfh lq dq
h{shulphqwdo vhwwlqj1 Wkh| ￿qg prqlwrulqj holflwv kljk h￿ruw iurp zrunhuv lq vrph flufxpvwdqfhv1
Ol}}hul/ Ph|hu dqg Shuvlfr +5334, vwxg| wkh lqfhqwlyhv lqgxfhg e| d wrxuqdphqw0olnh phfkdqlvp
wkdw lqfoxghv djhqwv* prqlwrulqj1
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;Lq d jhqhudo jdph0wkhruhwlf iudphzrun/ Vtxlqwdql +5335, surylghv jhqhudo uhvxowv iru zkhq wkh
sod|huv fdq uhvwulfw dwwhqwlrq wr frqwudfwv wkdw duh qrw ylrodwhg lq htxloleulxp1 Lw lv irxqg wkdw
wkh fuxfldo lvvxh lv zkhwkhu d wudqvlwlylw| surshuw| lv vdwlv￿hg e| wkh uhodwlrq ehwzhhq wkh sod|huv*
fkrlfhv dqg wkh frqwudfwxdo wudqvihuv hqirufhdeoh lq frxuw1
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<Zkhq wkhuh duh rqo| wzr djhqwv/ dv lq wklv vhfwlrq dqg wkh qh{w/ doo uhvxowv krog xqghu erwk ri
wkh dvvxpswlrqv zh frqvlghu/ exw lq Vhfwlrq 7/ zkhuh zh doorz pruh wkdq wzr djhqwv/ wkh glvwlqfwlrq
pdwwhuv1
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43Lw pd| dovr eh wkh fdvh wkdw wkh sulqflsdo fdq dozd|v revhuyh dq djhqw*v prqlwrulqj fkrlfh/ exw
wkdw d frxuw lv xqdeoh wr yhuli| lw iurp wkh lqvshfwlrq ri wkh uhsruw1
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44Lq rxu qrwdwlrq/ a dl @4+a pl @4 , vwdqgv iru wkh dvvljqphqw wr fkrrvh dl @4+pl @4 ,> dqg
a dl @3+a pl @3 , ghqrwhv wkh sulqflsdo*v fkrlfh qrw wr uhvwulfw wkh fkrlfh dl +pl,=
45Lq rughu wr vlpsoli| wkh h{srvlwlrq/ zh gr qrw prgho wkh sulqflsdo*v lqfhqwlyhv lq wkh jdph
diwhu surgxfwlrq kdv wdnhq sodfh1 Rqh fdq dvvxph d xwlolw| ixqfwlrq iru wkh sulqflsdo lq zklfk
vkh ydoxhv khu uhsxwdwlrq1 Wkhq uhsxwdwlrqdo frqfhuqv suhyhqw wkh sulqflsdo iurp uhqhjrwldwlqj wkh
djhqwv* shqdowlhv1 Hyhq li vlgh sd|phqwv iurp djhqwv zhuh ohjdoo| elqglqj/ wkhq djhqwv zrxog suhihu
wr dffhsw shqdowlhv udwkhu wkdq pdnh wkh vlgh sd|phqwv qhfhvvdu| wr glvvxdgh wkh sulqflsdo iurp
iroorzlqj wkurxjk rq wkh shqdow|1
46Li wklv zhuh qrw wkh fdvh/ wkhq d sxqlvkphqw frxog eh dvvljqhg wr dq| djhqw zkhq rxwsxw lv orz/
uhjdugohvv ri zkhwkhu lw fdq eh yhul￿hg lq frxuw wkdw kh kdv qrw ixo￿oohg d mre dvvljqphqw1 Lq vxfk d
fdvh/ wkh ￿uvw0ehvw lv dfklhyhg e| uhtxlulqj kljk h￿ruw iurp erwk djhqwv dqg frpplwwlqj wr sxqlvk
erwk lq fdvh ri orz rxwsxw1
47Wklv dvvxpswlrq lv uhod{hg lq wkh Vhfwlrq 71
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49Lq wkh deryh dqdo|vlv/ zh kdyh dvvxphg wkdw wkh rqo| yhul￿deoh lqirupdwlrq frqwdlqhg lq wkh
rxwsxw surgxfhg e| wkh djhqwv lv zkhwkhu rxwsxw zdv kljk ru orz1 Zh fdq vkrz wkdw wkh vdph
uhvxowv krog li xsrq revhuylqj wkh rxwsxw/ wkh sulqflsdo fdq yhuli| wkh qxpehu ri zrunhuv zkr kdyh
vklunhg/ dv orqj vkh fdqqrw ghwhuplqh wkhlu lghqwlw|1
4:Zh kdyh qrw frqvlghuhg wkh srvvlelolw| wkdw djhqwv fdq surylgh yhul￿fdwlrq ri wkhlu rzq h￿ruw
+vhoi0prqlwrulqj,1 Rqh vlpsoh mre dvvljqphqw wkdw lqgxfhv kljk h￿ruw lv wkh uhtxluhphqw wkdw hdfk
djhqw h{huw h￿ruw dqg surgxfh yhul￿deoh hylghqfh ri klv rzq h￿ruw1 Zkhq zh ylhz wkh yhul￿delolw|
dv uhodwhg wr wkh rxwfrph ri d wuldo> krzhyhu/ wklv mre dvvljqphqw lqgxfhv d wuldo wkdw lv htxlydohqw wr
rqh lq zklfk dq djhqw lv jxlow| xqohvv kh suryhv wkdw kh kdv h{huwhg h￿ruw/ djdlqvw wkh suhvxpswlrq
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